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A Development of Clone Change Management System
and Its Application to Actual Project
Yuki Yamanaka1 Eunjong Choi1 Norihiro Yoshida2 Katsuro Inoue1 Tateki Sano3
Abstract: Code clone is one of the major problems for software maintenance. A code clone is a code frag-
ment that has identical or similar portion in source code. In order to manage code clones, software developers
should consider consistent modication of clone sets(i.e., a set of code clones identical or similar to each other)
and merging clone set into a single function. In this study, we developed a code clone change management
system for maintenance to them. Moreover, we conrmed the usefulness of the developed system by applying
to industrial software development.
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Fig. 1 Parent-child relationship of code clones
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 P (X) : X ???????????
 C(X) : X ???????????
 M(X) : 2??????? X ????????








Modied Clone: P (X) ^M(X) ^ CP (X)?????




Moved Clone: P (X) ^ M(X) ^ :CP (X) ?????








Deleted Clone: :C(X) ????????????
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New Clone Set: Vt ???????????????
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Deleted Clone Set: Vt 1?????????????
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 Stable Clone?Modied Clone, Moved Clone???







































373 // convert the replyTo string into a vector of emailaddresses







380 + mailer.setEnableStartTLS(values.star ls());
<END MODIFIED CLONE>
‐ mailer.setEnableStartTLS(values.ssl());
381 Message mymessage =









Fig. 5 Example of web-based user interface

















 ????????? (? 4(b))
Changed Clone Set, New Clone Set, Deleted Clone
Set ?????????????????????














*4 Stable Clone Set?????????????????????
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Fig. 6 Categorization of clone sets
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Table 1 Clone sets that required additional maintenance
??? Q1 Q2 RAD(S) LEN(S) RNR(S) NIF(S) POP(S) DFL(S)
'11/12/28 NO ?? 1 36 83 2 2 36
'11/12/28 NO ?? 0 141 78 1 2 141
'12/01/13 NO ?? 1 48 95 7 7 288
'12/01/13 NO ??????? 3 54 90 2 2 54
'12/01/13 NO ?? 0 52 61 1 2 52
'12/01/13 NO ?? 0 57 94 1 2 57
'12/01/13 NO ?? 0 32 93 1 2 32
'12/01/16 NO ?? 0 37 83 1 2 37
'12/01/16 NO ?? 2 32 84 2 3 64
'12/01/18 NO ?? 0 53 90 1 2 53
'12/01/24 NO ?? 0 72 86 1 3 144
? 2 ???????? U ?????
Table 2 Result of Mann-Whitney U test
RAD(S) LEN(S) RNR(S) NIF(S) POP(S) DFL(S)
p ? 0.5106 0.2419 0.0368 0.5955 0.2793 0.2283
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